Abstract: Polycystic ovary syndrome (PCOS) is the most common metabolic and endocrine disorder in women. However, there is no agreement concerning how to diagnose and treat PCOS worldwide.
Introduction
Polycystic ovary syndrome (PCOS), as the most common metabolic and endocrine disorder in women, is characterized by oligo-ovulation/anovulation, hyperandrogenism, and polycystic ovaries (Norman et al., 2007) . The prevalence of PCOS in Chinese women aged between 12 and 44 years was 7.1%, 11.2%, and 7.4% according to the National Institutes of Health diagnostic criteria (1990), the revised Rotterdam diagnostic criteria for PCOS (2003) , and the recommended diagnostic criteria for PCOS by the Androgen Excess Society (2006) , respectively. The prevalence of PCOS increases rapidly from 12 to 14 years of age, peaks between 15 and 24, and decreases gradually thereafter, reaching its lowest point before menopause (Zhuang et al., 2014) .
Until now, there has been no agreement concerning how to diagnose and treat PCOS worldwide. However, three practice guidelines or consensuses, including consensus from the European Society of Human Reproduction and Embryology (ESHRE) and the American Society for Reproductive Medicine (ASRM) in Rotterdam (The Rotterdam ESHRE/ ASRM-Sponsored PCOS Consensus Workshop Group, 2004a Group, , 2004b ; The Thessaloniki ESHRE/ ASRM-Sponsored PCOS Consensus Workshop Group, 2008a Group, , 2008b Fauser et al., 2012 ; The Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group, 2012) , diagnosis criteria and consensus in China (Endocrinology Group et al., 2008; Chen et al., 2011) , and clinical practice guideline from the Endocrine Society (ES) in the United States (Legro et al., 2013) , are widely recognized. The
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Diagnosis of PCOS
As shown in Table 1 , the PCOS diagnostic criteria for adults from Rotterdam and ES are similar (The Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group, 2004a Group, , 2004b ; The Thessaloniki ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group, 2008a Group, , 2008b ; The Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group, 2012; Fauser et al., 2012; Legro et al., 2013) . In both criteria, androgen excess, ovulatory dysfunction, and polycystic ovaries are equally important for the diagnosis of PCOS in adults. Women who meet any two of three conditions, excluding other disease, e.g. thyroid disease, hyperprolactinemia, congenital adrenal hyperplasia, androgensecreting tumors, and Cushing's syndrome, could be diagnosed with PCOS. However, in the Chinese diagnostic criteria for PCOS, oligomenorrhea, amenorrhea, or irregular uterine bleeding was required for diagnosis of PCOS (Endocrinology Group et al., 2008; Chen et al., 2011) . In other words, women with only hyperandrogenism and polycystic ovaries (but without oligo-/amenorrhea) could not be diagnosed with PCOS in China (Endocrinology Group et al., 2008; Chen et al., 2011) . The difference between PCOS diagnosis criteria in China and other countries was probably a result of the distinct PCOS phenotype distribution in China (Li et al., 2013) , which is associated with genetic (Cui et al., 2013) and environmental factors (Merkin et al., 2016) . As early as 1992, it was found that obesity and hirsutism are associated with some genetic factors (Carmina et al., 1992) , and the ethnic background of women with PCOS needs to be considered in studies that investigate its metabolic parameters (Norman et al., 1995) . The serum levels of anti-Müllerian hormone (AMH) were also found to be a promising indicator in the diagnosis of PCOS (Laven et al., 2004; Pigny et al., 2006) . These genetic and environmental factors should be considered during the initial assessment of PCOS patients.
According to the Rotterdam criteria, only an adolescent girl with oligo-/amenorrhea, hyperandrogenemia, and polycystic ovaries could be diagnosed with PCOS (The Rotterdam ESHRE/ASRMSponsored PCOS Consensus Workshop Group, 2004a Group, , 2004b ; The Thessaloniki ESHRE/ASRMSponsored PCOS Consensus Workshop Group, 2008a Group, , 2008b ; The Amsterdam ESHRE/ASRMSponsored 3rd PCOS Consensus Workshop Group, 2012; Fauser et al., 2012) . However, in the ES criteria, confirmation of polycystic ovaries was not a necessary condition, mainly due to technical and interpretive uncertainties. Hyperandrogenism and persistent oligomenorrhea were considered the two main points of evidence of PCOS in adolescents in the ES criteria (Legro et al., 2013) . Unfortunately, there was no mention of PCOS diagnosis in adolescents in the diagnostic criteria and consensus in China (Endocrinology Group et al., 2008; Chen et al., 2011) . Hence, more attention should be given to PCOS in the Chinese adolescent population. As about one-half of menstrual cycles were anovulatory in the first two years after menarche in adolescent girls (Apter et al., 1993) , and there existed some difficulties in the evaluation of polycystic ovary morphology, a more standard diagnosis protocol for the adolescent is urgently needed. As early as 1983 it was found that the measurement of plasma free testosterone before and after administration of dexamethasone appears to be the most sensitive single method for detecting PCOS in adolescents (Moll and Rosenfield, 1983) . To test ovarian androgenic function in these adolescents may be of prognostic value, because those adolescents with functional ovarian hyperandrogenism have persistent hyperandrogenism, and glucose tolerance tends to deteriorate (Rosenfield et al., 2015) . The ovarian androgenic function test could be considered in designing a specific diagnosis protocol for the adolescent.
Diagnosis of PCOS in perimenopause and menopause was first proposed in the ES criteria (Legro et al., 2013) . However, as the ovarian volume and follicle number will gradually decrease with age, polycystic ovaries might present less frequently in menopausal women. As the diagnosis of PCOS in postmenopausal women was problematic, many of them may be diagnosed earlier. Since ethnic background plays an important role in the clinical manifestation of PCOS, an accurate diagnosis in menopausal Asian women needs more in-depth study.
Treatment of PCOS
As shown in Table 2 , clinical treatment of PCOS around the world primarily focuses on seven aspects as follows.
Overweight and obesity
In dealing with the overweight and obesity, all three guidelines/consensuses recommend calorierestricted diets and exercise (The Rotterdam ESHRE/ ASRM-Sponsored PCOS Consensus Workshop Group, 2004a Group, , 2004b Endocrinology Group et al., 2008;  The Thessaloniki ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group, 2008a Group, , 2008b Chen et al., 2011 ; The Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group, 2012; Fauser et al., 2012; Legro et al., 2013) . Although lifestyle intervention can improve body composition, hyperandrogenism (high male hormones and clinical effects), and insulin resistance in PCOS women, no positive effect of lifestyle intervention on glucose tolerance or lipid profiles was found . Moreover, the consensus from China recommends quitting smoking or drinking (Endocrinology Legro et al. (2013) . PCOS: polycystic ovary syndrome; ES: the Endocrine Society; HCs: hormonal contraceptives; OCs: oral contraceptives; T2DM: type 2 diabetes mellitus; IGT: impaired glucose tolerance; CC: clomiphene citrate; IVF-ET: in vitro fertilization-embryo transfer; hMG: human menopausal gonadotropin; HP-FSH: highly purified follicle stimulating hormone; r-FSH: recombinant follicle stimulating hormone Group et al., 2008; Chen et al., 2011) , as smoking may worsen the already high risk for metabolic syndrome in women with PCOS (Pau et al., 2013) . The importance of training and awareness raising should be emphasized. The consensus in Rotterdam also mentioned the issue of conception and pregnancy while undertaking hypocaloric diets, excessive physical exertion, pharmacologic intervention, or during the period of rapid weight loss after bariatric surgery, as the effects of these interventions on the evolution of early pregnancy are not yet known (Endocrinology Group et al., 2008; Chen et al., 2011) . Due to enhanced feelings of well-being, it is possible that high-protein and low-carbohydrate diets may be associated with better compliance and hence be more successful in the long-term treatment of obesity (Galletly et al., 2007) . Specific ethnicity-based protocols for calorie-restricted diets and exercise are urgently needed.
Menstrual irregularity
Menstrual irregularity within the first postmenarchal years can be an early clinical sign of PCOS (Avvad et al., 2001 ). Both the diagnosis criteria and consensus in China and the clinical practice guideline from the ES recommend hormonal contraceptives (HCs) as the first-line treatment (Endocrinology Group et al., 2008; Chen et al., 2011; Legro et al., 2013) . Additionally, the clinical practice guideline from the ES recommends metformin as the secondline treatment, and the consensus in China recommends progestin as another intervention (Endocrinology Group et al., 2008; Chen et al., 2011; Legro et al., 2013) . It was recently found that cabergoline can be used as a safe administration in PCOS patients with hyperprolactinemia to improve menstrual cycles and the patient acceptability of this approach is higher due to a shorter treatment duration and lower dosage of metformin (Ghaneei et al., 2015) . Treatment with pioglitazone can also improve the irregularities of menses and hirsutism (Stabile et al., 2014) . Although menstrual irregularity is the most common symptom of PCOS patients, clinicians should initially conduct a comprehensive analysis of the patient. For patients who cannot or are not willing to receive HCs or other drugs, complementary and alternative medicine, including traditional Chinese medicine and acupuncture, are promising treatments for the menstrual irregularity of PCOS patients (Wu et al., 2016; Qu et al., 2017) .
Hyperandrogenism
Hyperandrogenism is the most constant and prominent diagnostic component of PCOS (Wang et al., 2015) , and 60%-80% PCOS women suffer from hyperandrogenism (Norman et al., 2007) . Both the consensus in China (Endocrinology Group et al., 2008; Chen et al., 2011) and the clinical practice guideline from the ES (Legro et al., 2013) recommend HCs for the hirsutism/acne of PCOS. Hyperandrogenism is assessed by observation of clinical manifestations (hirsutism/acne), biochemical indexes, or both. PCOS patients present more severe hyperandrogenic and obese phenotypes than patients from the general population (Luque-Ramirez et al., 2015) . In PCOS women, the progestin in HCs suppresses luteinizing hormone (LH) secretions and the subsequent androgen synthesis, and the estrogens in HCs increase sex hormone binding globulin, thus reducing bioavailable androgen (Rivera et al., 1999) . Generally, patients are advised to take HCs for three months for acne and for six months for hirsutism. Although the ES suggests the androgen-reducing activity of metformin (Legro et al., 2013) , it is not very effective in reducing the severity of hirsutism in PCOS (Harborne et al., 2003; Cosma et al., 2008) . Therefore, metformin is not recommended to be used for the management of hyperandrogenism (Milewicz, 2013) . Moreover, a new myo-inositol, monacolin K, and lipoic acid association was recently found to contain appropriate substances to contrast various etiopathogenic elements responsible for the onset of PCOS and the symptoms of hyperandrogenism (Morgante et al., 2015) .
Insulin resistance
PCOS women seem to have peripheral insulin resistance, which is characterised by a 35%-40% decrease in insulin-mediated glucose uptake (Dunaif et al., 1992) . A diagnosis of PCOS confers a 5-to 10-fold increased risk of developing type 2 diabetes mellitus (T2DM) (Ehrmann et al., 1999; Legro et al., 1999) . It is well-known that weight loss therapy and lifestyle modifications are the first-line therapy for obese PCOS women (Thomson et al., 2009; Harrison et al., 2011) . All three guidelines/consensuses consistently recommend metformin as the first-line treatment in women with PCOS who have T2DM or impaired glucose tolerance (IGT), or who fail lifestyle modification. It was recently found that 12 weeks of carnitine administration can lead to reductions in weight, body mass index (BMI), waist circumference, and hip circumference in PCOS women, and show beneficial effects on glycaemic control; however, it did not affect lipid profiles or free testosterone (Samimi et al., 2016) . Chromium picolinate is useful in PCOS to reduce insulin resistance and stimulate ovulation (Ashoush et al., 2016) and 220 mg zinc sulfate supplementation per day for 8 weeks among PCOS women was found to have beneficial effects on metabolic profiles (Foroozanfard et al., 2015) .
Infertility
PCOS women are at increased risk of anovulation and infertility (Norman et al., 2007) , and infertility is often the presenting complaint of PCOS women (Goldzieher and Axelrod, 1963) . Considering the prevalence of PCOS and the health and economic burden of infertility, strategies to optimize fertility are important (Joham et al., 2015) . All three guidelines/ consensuses regard clomiphene citrate (CC) as the first choice for induction of ovulation in anovulatory women with PCOS, and both Rotterdam and the ES suggest comparable estrogen modulators, such as letrozole, as an effective therapy for the induction of ovulation in PCOS (The Rotterdam ESHRE/ASRMSponsored PCOS Consensus Workshop Group, 2004a Group, , 2004b ; The Thessaloniki ESHRE/ASRMSponsored PCOS Consensus Workshop Group, 2008a Group, , 2008b ; The Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group, 2012; Fauser et al., 2012; Legro et al., 2013) . It was recently found that letrozole is associated with higher live-birth and ovulation rates among infertile women with PCOS compared with CC (Legro et al., 2014) . For treating the infertility resulting from PCOS, aromatase inhibitors are promising; however, longer term studies are necessary to prove their safety (Melo et al., 2015) .
The consensuses of Rotterdam and China also suggest gonadotropin therapy as an effective therapy for restoring fertility, and laparoscopic ovarian surgery is an alternative to gonadotropin therapy for CCresistant anovulatory PCOS (The Rotterdam ESHRE/ ASRM-Sponsored PCOS Consensus Workshop Group, 2004a Group, , 2004b Endocrinology Group et al., 2008 ; The Thessaloniki ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group, 2008a Group, , 2008b Chen et al., 2011;  The Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group, 2012; Fauser et al., 2012) . The clinical practice guideline from the ES states that in clomiphene-resistant women, metformin plus clomiphene lead to higher live-birth rates than clomiphene alone and metformin also leads to higher live birth rates than laparoscopic ovarian drilling (Legro et al., 2013) . To sum up, a detailed specific and ethnicity-based strategy is urgently needed. The long-term effects of estrogen modulators and other common interventions of treating the infertility of PCOS women should be explored.
Adolescents
The clinical practice guideline from the ES pays more attention to adolescents with PCOS (Legro et al., 2013) . HCs are recommended as the first-line treatment in adolescents with suspected PCOS, and lifestyle therapy (calorie-restricted diet and exercise) is recommended as the first-line treatment in the presence of overweight/obesity. A higher prevalence of obstructive sleep apnoea and metabolic dysfunction was found in a selected group of obese girls with PCOS referred with sleep-related complaints compared to BMI-matched control girls without PCOS (Nandalike et al., 2012) . The related treatment for respiratory and metabolic dysfunctions should also be considered. In addition, yoga was more effective than conventional physical exercises in improving glucose, lipid, and insulin values, including insulin resistance values, in adolescent girls with PCOS independent of anthropometric change (Nidhi et al., 2012) . Supplementation with chromium for adolescents with PCOS is also a promising treatment option (Amr and AbdelRahim, 2015) . Although dietary interventions were beneficial for weight control, it failed to attenuate biochemical hyperandrogenism. Innovative strategies are needed to explore the independent effects of diet on the features of adolescents with PCOS. Traditional Chinese medicine could also be chosen as an alternative treatment for PCOS adolescents.
Psychological interventions
The ES guideline mentions an increased prevalence of depression and anxiety in women with PCOS, and suggests screening women and adolescents with PCOS for depression and anxiety, and, if identified, providing appropriate referral and/or treatment (Legro et al., 2013) . The Rotterdam consensus indicates that PCOS women are an at-risk group for psychological and behavioral disorders and reduced quality of life, including depression, anxiety, eating disorders, sexual and relationship dysfunction (The Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group, 2004a Group, , 2004b ; The Thessaloniki ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group, 2008a Group, , 2008b ; The Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group, 2012; Fauser et al., 2012) . More attention should be paid to psychological intervention in China. Although infertility does not appear to constitute a primary determinant of psychological problems (Tan et al., 2008) , excess body hair, obesity, and menstrual abnormalities carry unique risks for adverse psychological symptoms, and menstrual problems may be the most salient of these features and deserve particular concern as a marker for psychological risk among women with PCOS (McCook et al., 2015) .
As early as 1983, it was hypothesized that psychological stress and neurotransmitter levels may be linked to some of the hormonal derangements, including inappropriate gonadotropin secretion and elevated adrenal androgen levels in PCOS patients (Lobo et al., 1983) . Group counselling sessions focusing on supportive relationships followed by highintensity aerobic training were found to have beneficial effects on the well-being, health, and exercise behavior of PCOS women (Roessler et al., 2012) .
In summary, PCOS represents a major risk factor for psychosocial and emotional problems. PCOS women should undergo psychological screening to improve their long-term prognosis. Due to the high prevalence of depression and anxiety in PCOS women (Bazarganipour et al., 2013) , psychological assessment is clearly necessary, which may influence the curative effects of any intervention for PCOS.
Conclusions
Considering the wide variation in the clinical presentations associated with PCOS among distinct ethnicities, there is an urgent need for the establishment of ethnicity-specific guidelines for this condition, which may help to prevent the under-or overdiagnosis of PCOS as well as improve treatment outcomes.
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